T hE carpal-tunnel syndrome is a more common disorder of peripheral nerves than believed previously. There is seldom a clear picture of median-nerve involvement in the early stages, and this has led to confusion of this syndrome with other painful afflictions of the upper extremities. Measurement of velocities of conduction in the median nerve is an accurate diagnostic tool early in this disorder. Surgical intervention is most successful if done prior to the appearance of marked neurologic deficit. The simplicity of the surgical technique coupled with the ability to obtain an early diagnosis has aroused increasing interest in this entity.
Pathology and Etiology
The basic lesion is compression of the median nerve within the osseous-fibrous carpal tunnel at the wrist, with progressive distal sensorimotor impairment and pain. The carpal ligament (flexor retinaculum) is a strong, fibrous band bridging a bony groove and converting it into a confined space. The median nerve passes through the canal immediately below the ligament to innervate the hand and fingers.
In most instances, the reason for the compressive neuropathy is unknown. Ramsay Hunt 5 in 1909 first described a syndrome of bilateral, progressive thenar atrophy. He believed the condition to be caused by pressure upon the specific branch of the thenar muscle as it passed over the proxinlal border of the carpal ligament. Although Moersch n in 1938 supported Hunt's view, other early investigators 9,1~,17 noted similar cases associated with varying degrees of sensory impairment. Many of these early Received for publication June 28, 1963 . Revision received December 5, 1968 reports contain cases in which the compressive neuropathy could have been caused by old trauma or hypertrophic arthritis, but the majority of cases described in recent articles must be considered in the category of "spontaneous" compression 1,12,14,16 without evidence of bony abnormalities or identifiable collagenous disease. The possibility of a localized, stcnosing tenosynovitis, perhaps on the basis of a generalized collagenous alteration, has been considered recently2 '4,7,s It is probably most precise to consider the condition a manifestation of any disorder that compromises the carpal tunnel. In our series (Table 1) , etiology was not established in 15 of 16 cases, the exception being an instance of direct trauma to the wrist.
This "spontaneous" carpal-tunnel neuropathy occurs in middle-aged individuals doing light manual work requiring repetitive movements of hand or wrist. The right side is involved most commonly in unilateral lesions and may be interpreted as reflecting the predominance of right-handed persons. The condition is more likely to develop in females than males, and the average age of sufferers is 45 years. The hands may look thick through the palm, and the patient may have scattered muscular and fibrous pains. All patients in this series have been examined by the Division of Rheumatology. No changes in blood proteins, sedimentation rates, or C-reactive proteins have been noted.
Clinical Diagnosis
Ordinarily, subjective symptoms appear weeks or months before there are demonstrable abnormalities on routine examination. Accentuation by flexion or extension of the wrist, or a positive Tinel's sign at the wrist may aid in making the diagnosis but do not occur consistently (Table 1) . The earliest and most constant feature is the subjective complaint of pain. The pain usually has a paresthetic quality with burning and tingling in the hands and fingers. The tingling is confined to the distribution of the median nerve and usually is predominant in the middle finger. The pain is more diffuse and may be felt in the forearm, arm or even the shoulder when the pain in the hand is very severe. There may be complaints of redness and hyperhidrosis of the hand. As noted in previous reports, s the pain is usually worse at night. The patient awakens with it, and must get out of bed and walk about shaking his hands to obtain relief. The symptoms of early median-nerve compression in the carpal tunnel may be confused with other conditions causing pain and paresthesia in the upper extremities, such as cervical disc or erythromelalgia. Sixteen cases have been seen at University Hospital since January 1961. They are summarized in Table 1 .
Case Report
A 39-year-old waitress had noted severe pain in her entire right upper extremity for 7 weeks. Four weeks prior to admission, similar but less intense pain developed in her left hand and forearm. The pain was described as intermittent, sharp to burning in nature, increased by active movement of the arms or hands and associated with excessive sweating. Elevation of the extremity and turning of the head to either side aggravated the pain while dependency of the arm diminished its severity. Pain became much worse at night.
The skin of both hands was warm and moist. There was no weakness or atrophy of muscles. Sensation of pain and touch was decreased over the palmar surface of the middle three fingers of each hand.
All examiners considered sympathetic malfunction to be an important part of the clinical picture. The diagnoses of erythromelalgia and scalenus-anticus syndrome were considered until velocities of nerve conduction showed a caq)al delay of 7.5 msec. on the right and 8.0 msec. on the left.
The transverse carpal ligament was sectioned on both sides, after which the patient reported immediate and complete relief of pain. This relief has persisted. Carpal delay has returned to norreal.
The clinical confusion with the rare disorder called erythromelalgia warrants special comment. The syndrome was described and named by Weir Mitchell TM in 1878. It is said to be characterized by attacks of local vasodilatation associated with increased heat, redness and burning pain in the upper limbs. All reported cases have been bilateral. There is no trophic change. The temperature of the surface increases proportionately to the severity of the diffuse, burning pain. Brown 2 stated that active movement produces or aggravates the pain and that relief is obtained by elevation. This feature is in contrast to the carpal-tunnel syndrome in which movement is often necessary for relief and elevation usually produces more discomfort.
Electrical Diagnosis
The determination of the velocity of nerve conduction (Table ~) is a useful diagnostic procedure in demonstrating early median neuropathy in the carpal tunnel, as Johnson and Olsen 6 have pointed out recently. In axonal damage, short of actual death of the fibre, transmission of the action potential is delayed. 15 When the nerve is stimulated proximal to the involved segment, a prolonged time of conduction and reduced response of muscular action are demonstrable.
